Different thiosemicarbazone derivatives react with dimethyl acetylene dicarboxylate (DMAD) and diethyl acetylene dicarboxylate (DEAD) by three different methods: a) in ethyl acetate solvent at ambient temperature, b) one-pot synthesis under microwave irradiation and solventfree conditions (three-component reaction between thiosemicarbazide, aldehyde/ ketone and DMAD or DEAD), c) a microwave-assisted synthesis under solvent-free conditions, to obtain five-membered S,N-heterocycles thiazolines in good to excellent yields.
Introduction
Reaction of dimethyl acetylene dicarboxylate (DMAD) with esters and amides of dithiocarboxylic acids are well known methods for preparation of five membered S, and S,Nheterocycles 1, 2 . Thioureas possessing more than two N-H bonds react with (DMAD) to give 1:1 molar-methanol adducts 2 .
McKillop et al. have reported that benzimidazole-2 -thione reacted with DMAD in either methanol or acetic acid to give mixture of two 1:1 molar-methanol one adduct which was identified as [Type (1)] by X-ray crystallography but other adduct which was not isolated was only tentatively assigned structure (2) from its 1 H NMR spectrum 2, 5 . The application of microwave irradiation in organic synthesis for conducting reactions at highly accelerated rates is an emerging technique 3 . In fact, in recent years, the use of microwave has become popular among synthetic organic chemists both to improve classical organic reactions (shortening reaction times and /or improving yield) as well as to promote new reactions 6 . We have considered the reaction of thiosemicarbazone derivatives with dimethyl acetylene dicarboxylate and diethyl acetylene dicarboxylate to synthesis thiazolines, and to find the influence of the nature of electron donor group on the progress of this reaction, in addition on the structure of the resulting products. It should be noted that the reaction of thiosemicarbazone derivatives which contain two N-H, NH 2 and one S-group with DMAD and DEAD have not been described in the literature thus far.
Results and Discussion
In continuing our interest in the synthesis of heterocyclic compounds such as 1,3-thiazinones 7 and other heterocyclic compounds. We would like now to report the synthesis of thiazoline compounds from thiosemicarbazone derivatives possessing two N-H, NH 2 groups and one S=C bond which react with DMAD and DEAD to give thiazoline. In this reaction the sulfur atom attacked the triple bonds and a thiolactam is formed, followed by the aminolyses of an ester group 8 . This reaction can lead to the structures type (1), and type (2). Both products have been claimed, although structure type 2 has not been confirmed. In this investigation we report three methods for the synthesis of thiazolines: a) thiosemicarbazone is dissolved in ethyl acetate then DMAD or DEAD is added to this solution, reaction was carried out with a stirring for 2.5-5 hr at ambient temperature, b) a facile synthesis via a one-pot three-component reaction between thiosemicarbazide, aldehyde/ketone and DMAD or DEAD in the present of catalytic amounts of acetic acid, thiosemicarbazide and aldehydes are converted in-situ to thiosemicarbazone, next the thiosemicarbazone are reacted with DMAD or DEAD under microwave irradiation and solventfree condition to produce thiazolin in 95-98% yields, c) in the third method, thiosemicarbazone was mixed with DMAD or DEAD, then the reaction was subject to microwave irradiation under free solvent conditions at short experimental time. The following results were obtained, formation of 1c, after 3 h in method a, 3 min in method b and 5 min in method c. A plausible mechanism is shown below, scheme (1 In general all of the spectral data support the structures for the compounds (1c-10c), Table 1 . 
Scheme 1
We have found that the thiosemicarbazone, DMAD and DEAD reacted in ethyl acetate to give only structure (4), and when they were reacted in dry methanol only structure (5) was formed. The adduct (4) was converted to (5) by refluxing the reaction mixture in dry methanol. This rearrangement was probably catalyzed by a base. Since, it did not take place if the methanol contained a few drops of acetic acid. A possible mechanism (Scheme 2) involves ring-opening by attack of methoxide on the strained cyclic amide, followed by ring-closure on the other ester group. The effect of the electron-donor group on the progress of the reaction and on the structure of the final products was also investigated. When such an electron donor group is present on the benzene ring higher yields were obtained without exerting heat or reflux the reaction mixture, and in addition the reaction rate is much faster. Since the use of microwave are playing increasingly pivotal role to synthesis organic compounds, we have developed a microwave-assisted, one-pot, three-component reaction for the preparation of thiazolines with excellent yield. No harsh conditions or cumbersome apparatus are required. Simple purification process, short experimental time for the reaction to be completed and solvent free conditions are the main advantages of these methods, in addition these reactions require the environmentally friendly conditions. and DMAD (0.98 ml, 8 mmol) and a catalytic amount of acetic acid was subject to microwave irradiation under microwave at 80W for 3 min. After cooling the reaction mixture to ambient temperature the solid residue was recrystallized from ethanol-water. The product was obtained as yellow crystals. c)A mixture of thiosemicarbazone p-methoxybenzaldehyde (0.72 g, 4 mmol) and DMAD (0.49 ml, 4 mmol),was subject to microwave irradiation at 50W for 5 min, after cooling the reaction mixture to room temperature, the solid residue was recrystallized from ethanol-water. The product was obtained as yellow crystals. 
Experimental Section

[4-Oxo-2-(thiophen-2-ylmethylene-hydrazono)thiazolidine]-acetic acid methyl ester (1c
